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Using Body-Weight-Supported-Treadmill-Training for Improving Gait Kinematics in a Patient 
with a Chronic C5-C6 Motor-Incomplete Spinal Cord Injury: A Case Report 
 
Background: 
There are 294,000 people living in the United States with spinal cord injury (SCI), of which, 
47.2% are classified as incomplete tetraplegia.1 Up to 80% of patients with motor-incomplete 
injuries will demonstrate functional ambulation recovery2. Greatest gains are made in the acute 
phases of rehabilitation, yet, research demonstrates continued improvement into the chronic 
phase with high intensity stepping practice such as seen with the use of body-weight-supported 
treadmill training (BWSTT).3–7 Core outcome measures typically used within this population 
include the six-minute walk test (6MWT) and the ten-meter walk test (10MWT).8 Few studies 
have examined the effects of rehabilitation on lower extremity (LE) gait kinematics (GK) using 
3D motion capture systems in the chronic SCI population4,9–11. This case report describes the 
physical therapy (PT) interventions and outcomes using standardized outcome measures and 3D 
motion analysis in a 42-year-old male with chronic C5-C6 ASIA (American Spinal Injury 
Association) Impairment Scale-C motor incomplete-SCI.  
 
Methods: 
The patient was seen in the on-campus outpatient PT clinic twice weekly for 60-minute sessions 
over 13 weeks with two student physical therapists developing and executing his plan of care 
with licensed therapist oversight. Upon initial evaluation, strength, sensation, balance, and 
functional testing were performed. The patient was independent with all transfers, stair 
negotiation, and community ambulation with use of a straight cane (SC), demonstrating 
compensatory patterns. Gait speed and endurance were measured using the 10MWT and 6MWT 
using a SC. LE GK data was processed using Visual 3D and compared to a gender and height-
matched, non-pathologic control. One session per week was devoted to BWSTT with use of the 
LiteGait system and manual facilitation at provided at the LEs and pelvis followed by 
overground gait training. Emphasis was placed on increasing speed and reducing body weight 
support. The second weekly session focused on improving functional strength and transfer 
techniques. The patient was given a home exercise program (HEP) focusing on motor imagery 
training, intentional ambulation, and LE strengthening. 
 
Results:  
The patient attended a total of 24 sessions. His 6MWT improved by 123 feet and his 10MWT 
speed improved by 0.05 meters/second. His recorded speed at discharge without a SC was the 
same as evaluation with a SC. Upon analysis of his LE kinematics, the data suggests an average 
percentage of change towards non-pathological values by 49% in the LE sagittal and pelvic 
coronal planes. The greatest improvements were at the pelvis in the coronal plane and the sagittal 
right hip, reflecting a 94% and 107% change towards typical walking values, respectively. It is 
important to note some values did demonstrate further atypical presentation at the left hip and 
right ankle joint. Subjectively, the patient reported increased bouts of ambulation with improved 
confidence and decreased use of his cane. 
 
Discussion: 
This case report outlines the importance of considering other means of measurement, such as 3D 
kinematic analysis, to demonstrate positive gait changes outside of traditional outcome measures, 
which may lack sensitivity in chronic patient populations. Improved kinematics are a result of 
more typical joint motions, reducing the risk of long-term joint damage and injury.12 Although 
kinematic changes were generally positive, this analysis allowed clinicians to uncover increased 
compensatory strategies at other joints which could help to guide future intervention. BWSTT 
with traditional therapy has demonstrated effectiveness in this population as it promotes task-
specific training which can lead to improvements in gait quality and speeds.4,5 Furthermore, a 
motor imagery program as part of an HEP may increase carryover from clinical intervention to 
out-of-clinic practice, as it has been shown to improve movement patterns.13–16 This can also 
initiate improvements in patient self-efficacy17, implicating a greater patient role in long-term 
health, an essential aspect to wellness in more chronic patient populations.18 Although motion 
capture systems are costly and data analysis can be tedious, they can be used to compliment 
traditional measures to demonstrate positive changes in patients, and thus justify the continued 
need for services in patients with chronic neurologic conditions.  
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